Toxic effects of microbial phenolic acids on the functions of mitochondria.
Low-molecular-weight phenolic acids (PhAs) phenylacetate, phenyllactate, phenylpropionate, p-hydroxyphenyllactate, and p-hydroxyphenylacetate are essentially the products of the degradation of aromatic amino acids and polyphenols by the intestinal microflora. In sepsis, the concentrations of some of these acids in the blood increase tens of times. Assuming that these compounds can cause the mitochondrial dysfunction in sepsis, we examined their effects on respiration, the induction of pore opening, and the production of reactive oxygen species (ROS) in mitochondria. It was found that phenylpropionate and phenylacetate produce a more toxic effect on mitochondria than the other phenolic acids. At concentrations 0.01-0.1 mM they decreased the rate of oxidation of NAD-dependent substrates and activated the Ca2+- and menadione-induced opening of the cyclosporin A-sensitive pore and the production of ROS. The disturbances caused by these PhAs are similar to those observed in mitochondria in sepsis, and hence the rise in their level may be one of the causes of mitochondrial dysfunctions. Phenyllactate, p-hydroxyphenyllactate, and p-hydroxyphenylacetate inhibited the production of ROS and pore opening, acting as antioxidants. Thus, the ability of PhAs to affect the mitochondrial functions, as well as an increase in their concentrations in sepsis (the total concentration of these PhAs in the blood is close to 0.1 mM), suggests that PhAs can be directly involved in the development of mitochondrial failure.